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‘ ' . : ! Sulfate pulping of bamboo grass, Arundingria pusille, was made from 2 to 5 mm
‘ ' stem diameter. The 4amp1e was taken from Sakaerat Environmental Research Station in Nakhon
! Ratchasima province. The pulping condition were 12—16% active alkali, 25% sulfidity, 4:1 liquer
B to wood ratio, and 30 to 90 minutes for cooking time at 170°C.
The pulping Yyield, kappa No. and refining energy depended on amount of active
j _ alkali. The yield and kappa No. were among 36 to 46% and 23 10 47 respectively. Strength
') S properties of handsheets mainly depended on pulp freeness which was more effective than the
i amount of active alkali. The handsheets from 350 ml CS were better strength than 509 ml CS.
; Average properties of handsheets from 350 ml CS of all cooking conditions were as follows ;
k ' ) ’ 0.13 mm thickness, 54.2 g/m2 moisture free basis weight, 0.44 g/cm3 density, 4.11 km breaking
‘ . lenght, 5.80% stretch, 28,0 burst factor, 152 tear factor and 16 folding endurance.
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Table I Average fiber—lenght and diameter of bamboo grass stems and leaves.

Sources Average, | Range,
| min mm
Stem :+ <o mm, fiber lenght 1.49 0.88 —2.33
fiber diameter 0.010 0.003—0.023
2 -5 mim, fiber lenght 2.31 | 1.25 —3.7=0
fiber diameter 0,014 0.006-0.023
>5 mm, fiber lenght 3.13 2.33 —4.07
fiber diameter 02

Leaves ; fiber lenght

fiber diameter

0.017 0.012—0.029
0.77
0.003 —
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. Table 2. Chemical used in each sulfate cooking of bambon glass.

Chemical Active Sulfidity, Chemical use, g
alkali, % % Na,S NaOH
A 11.87 26.47 13.66 40.9:
B 13.94 26.36 16.82 47.78
C 15.81 24,78 17.52 54.62
D 16.24 31.65 23.00 | 60.97

Table 3. Relationships among time at maximum temperature, H2factos, Kappa

No and pulping yield from sulfate cooking of baniboo grass.

Chemical Time, Calculated Kappa Residual mass %
hr. H-factor No Pulp Reject
A 3 761 47.0 46.6 3.8
1 1,186 47.0 46,3 3.2
3 1,696 47.0 46.3 2.1
B 3 775 36.6 45.5 2.1
1 1,263 36.5 43.9 1.4
§ 1,738 38.8 42.6 0.9
C ) 834 23.2 39.5 0.7
1 . 1,256 25.2 40.6 0.8
3 1,628 24.7 36.4 0.9
D. 2 2,130 36.1 41.8 1.0

*See Table 2.
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Figure 1. Titration of 5 ml of black liguor from 14% active alkali, 256% sulfidity

and 1.5 hours at 170 c.
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Table 4. Residual alkali in black liquor from sulfate cooking of hamboo grass.

Chemical® Hefactor NaOH in white NaOH in black NaOH Consumed,

liquor, gpl liquor, gpl gpl

A 761 38.4 29.6 8.8
1,186 38.4 28,8 9.6

1,696 38.4 28.0 10.4

B 775 | 44.7 36.4 8.3
1,263 44,7 32.0 12.7

1,738 44,7 30.0 14.7

C 843 50,9 40.4 10.5
1,266 50.9 38B.8 | 12.1

1,628 ‘60,9 31.2 19.7

D 2,130 650.1 23.2 26.9

'See Table 2
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Figure 2. Typical beatability of bamboo grass pulp by PFI mill from three

cooking coeditions,
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Table 5. Physical properties of bamboo grass pulps cooking at 12, 14 and 16%

~active alkali, 25% sulfidity and time at 170 C of %, 1 and § hrs.

d
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Table 5. (Cont.)

Active Designated pulp freeness, ml CS
alkali % hrs 1 br 2 brs
(AA), % 500 360 500 350 500 350

Active Designated pulp freeness ml CS

alkali 3 hrs 1 hr % hrs
(aA), % 500 360 500 350 500 360
(1) PFI mill, revsx 1/10

AA 12 340 1005 300 850 320 920
AA 12 310 900 250 790 260 800
AA 16 130 480 190 725 240 780
(2) Pulp freeness ml CS

AA 12 508 342 508 340 510 356
AA 14 510 361 515 358 515 348
AA 18 491 342 491 342 494 541
(3) Moisture free basis weight, g/mz

AA 12 53.2 53.2 50.5 61.1 49.6 50.4
AA 14 49.4 53.2 54.9 53.7 52.5 52.0
AA 16 49.3 64.8 55.0 5.7 56.1 54.4
(4) Density, g[m3 o

AA 12 0.41 0.44 .  0.38 0.42 0.37 0.43
AA 14 0.39 0.44 0.40 0.41 0.40 0.40
AA 18 | 0.42 0.45 0.43 0.48 0.44 0.46
(s5) Breaking: Iéngth. km.

AA 12 3.45 3.80 3.29 3.63 3.20 3.56
AA 14 3.55 4.02 . 3.22 3.85 3.31 4;20
AA 16 4.25 4.92 3.84 4.28 ' 3.56 4.64

(6) Stretch, %

AA 12 B.02 5.37
AA 14 : 4.90 5.65
AA 18 5.09 7.57

{7) Burst factor, %

AA 12 21.3 26.7
AA 14 22.5 26.7
AA N 27.8 31.3

{8) Tear factor, %

AA 12 126 151
AA 14 163 156
AA 16 109 130

{9) Folding endurance, MIT double folds

AA 12 8.8 12.4
AA 14 7.2 12.2
AA 18 11.4 26.4

4.60 4.96 4.80 4.94
4.80 5.58 4.86 5.65
5.23 6.06 4.87 6.38
19.0 3.9 19.2 94,2
18.6  27.0 21.5 20.8
24,9 30,2 24.1 32,6
127 149 138 136
128 149 161, 182
140 162 144 168
5.6 11.2 6.2 8.6
6.8 15,0 7.2 16.0
11.2 18.8 0.8 93.0
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Table 6. Freeness of bamboo grass pulps for handsheet making.

. Designated Actual freeness (ml CS) of pulps from
Chemical ) _ _
: freeness, ml CS various cooking time (hrs)
1z 1 3/2
A 500 508 508 510
360 342 340Q 356
B 500 510 B1b 515
360 351 368 348
C 500 491 491 494
360 342 342 341

*See Table 2,
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Figure 3. Typical physical properties of handsheets from bamboo grass pulp

cooking at 16% active alkali, 30% sulfidity and 2 hours at 170 C.
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